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A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 
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Responsive to communication(s) filed on 2/8/2007 . 
2a)D This action is FINAL. 2b)K This action is non-final. 
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5) D Claim(s) is/are allowed. 
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DETAILED ACTION 

Election/Restrictions 

1. Applicant's election of Group I, claims 1-15 and 21-32, in the reply filed on 
2/8/2007 is acknowledged. Because applicant did not distinctly and specifically point 
out the supposed errors in the restriction requirement, the election has been treated as 
an election without traverse (MPEP § 818.03(a)). 

2. Claims 16-20 are withdrawn from further consideration pursuant to 37 CFR 
1.142(b) as being drawn to a nonelected invention, there being no allowable generic or 
linking claim. Election was made without traverse in the reply filed on 2/8/2007. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

4. Claims 1, 2, 21 and 22 are rejected under 35 U.S.C. 102(e) as being anticipated 
by Baselmans (U.S. Patent Application 2005/01 36340). 

Baselmans discloses a method of making a mask comprising: defining a plurality 
of pattern features and a plurality of assist features, each at selected locations 
(Paragraph 0023), as recited in claims 1 and 21 of the present invention. It is apparent 
from Figures 3 and 4 that the features are placed on a grid and are spaced in a certain 
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way, or have particular grid pitches, and have the grid points perpendicular to one 
another, as recited in claims 1 and 21 of the present invention. Figures 3 and 4 also 
show that the assist features are introduced at locations, 151,152, etc., that do not have 
pattern features, as recited in claims 2 and 22 of the present invention. Baselmans also 
discloses that the assist features are not intended to appear in the pattern developed in 
the resist, but are used to improve .the image (Paragraph 0019), as recited in claims 1 
and 21 of the present invention. Baselmans states that a beam is projected through the 
mask to form a pattern on a substrate (Paragraph 0003), as recited in claims 1 and 21 
of the present invention. 

Baselmans teaches every limitation of claims 1,2,21, and 22 and thus 
anticipates the claims. 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set . 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 
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6. Claims 7, 10, 13, 27, and 28 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Baselmans (U.S. Patent Application 2005/0136340) in view of 
Neisser (U.S. Patent 5563012). 

The teachings of Baselmans have been discussed in paragraph 4 above., 

Baselmans fails to disclose that two masks can be made, each with subsets of 
the real and assist features, and are sequentially exposed to print features. 

Neisser discloses a method for using multiple masks to image features onto a 
photoresist layer, comprising: forming enhanced and unenhanced feature patterns on 
an original mask, and then forming a plurality of overlay masks from this (Column 1 , 
Lines 55-61), as recited in claims 7 and 27 of the present invention. Neisser also 
discloses that the masks are used in succession in order to form the pattern of the 
original mask onto the photoresist layer (Column 3, Lines 49-51), as recited in claim 13 
of the present invention. The limitations of claims 10 and 28 have already been 
discussed by Baselmans in paragraph 4 above. 

It would have been obvious to one of ordinary skill in this art, at the time of 
invention by applicant, to have separated the pattern into two masks, as suggested by 
Neisser, in the process of Baselmans because Neisser teaches that this technique 
enhances the masked image resolution in photoresists for fine feature lithography. 

7. Claims 3-6, and 23-26 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Baselmans (U.S. Patent Application 2005/0136340) in view of Chen 
(U.S. Patent 61 14071). . 
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The teachings of Baselmans have been discussed in paragraph 4 above. 
Baselmans also discloses that critical dimension is to be controlled when forming masks 
(Paragraph 0016), meaning that the pitch between two adjacent features cannot be less 
than a predetermined length, as recited in claims 6 and 26 of the present invention. 

Baselmans fails to disclose that the grid has a pitch in two directions that are 
perpendicular to each other, that these pitches are chosen to minimize the circuit area, 
that these pitches are smaller than the minimum pitch of single exposure lithography, 
and that the distance between two adjacent real features is no less than the minimum 
pitch of single exposure lithography. 

Chen discloses a method for producing fine features on a mask, which teaches 
that the term pitch is used for the distance between any two adjacent features (Column 
2, Lines 1-2), as recited in claims 3 and 23 of the present invention. It would have been 
obvious to have a pitch in two directions since a grid is being used to create the mask. 
Chen also discloses that critical dimension and pitch are trying to be controlled so that 
features can be densely packed (Column 5, Lines 2-4), which means the circuit area is 
to be minimized, as recited in claims 4 and 24 of the present invention. Chen states 
that scattering bars, or assist bars, can modify features so that they behave as if they 
were more dense (Column 2, Lines 1 8-21). If the assist features are placed between 
two real features then this would lower the pitch below the minimum pitch requirement, 
as recited in claims 5 and 25 of the present invention. 

It would have been obvious to one of ordinary skill in this art, at the time of 
invention by applicant, to have modified the mask of Baselmans in the ways suggested 
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by Chen because Chen teaches that these steps must be taken in order to reduce 
critical dimension and be able to illuminate a clear pattern onto a substrate. 
8. Claims 8, 9, 11, 12, 14, 15, and 29-32 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Baselmans (U.S. Patent Application 2005/0136340) and 
Neisser (U.S. Patent 5563012) as applied to claims 1, 2, 7, 10, 13, 21, 22, 27, and 28 
above, and further in view of Chen (U.S. Patent 61 14071). 

The teachings of Baselmans and Neisser have been discussed in paragraphs 4 
and 6 above. 

Baselmans and Neisser fail to disclose that the grid has a pitch in two directions 
that are perpendicular to each other, that these pitches are chosen to minimize the 
circuit area, that these pitches are smaller than the minimum pitch of single exposure 
lithography, and that the distance between two adjacent real features is no less than the 
minimum pitch of single exposure lithography. Baselmans and Neisser also fail to 
disclose how to calculate the diagonal distance between two adjacent features. 

The teachings of Chen have been discussed in paragraph 7 above, which teach 
all of the limitations of claims 8, 9, 11, 12, 14, and 29-32. Although the equation of 
claim 15 of the present invention was not described by Chen, it is inherent because it is 
known by one of ordinary skill in this art that the Pythagorean Theorem is used when 
determining the diagonal distance between two adjacent points that are perpendicular to 
one another. 

It would have been obvious to one of ordinary skill in this art, at the time of 
invention by applicant, to have modified the masks of Baselmans and Neisser in the 
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ways suggested by Chen because Chen teaches that these steps must be taken in 
order to reduce critical dimension and be able to illuminate a clear pattern onto a 
substrate. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Brittany Raymond whose telephone number is 571-272- 
6545, The examiner can normally be reached on Monday through Friday, 8:00 a.m. 
4:30 p.m. EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mark Huff can be reached on 571 -272-1 385. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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